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Treatment of central pain mechanisms is a new horizon for manual therapists. This paper presents 
key points about central pain mechanisms and how they can be treated by the manual therapist. 
Included are facets of conditioning, memory and learning; some types of central problems and 
cognitive-behavioural and physical techniques for use by manual therapists. The concept of treatment 
through central pain mechanisms is concluded with a case study illustrating the relevant clinical 
application. Education of central pain mechanisms and, for that matter, the pain paradigm, should 
become an integral part of physiotherapy education. [Shacklock MO (1999): Case report: The 
clinical application of central pain mechanismsinrnanual therapy. Australian Journal of 
Physiotherapy 45: 215·221] 
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Introduction 
In treatment of central pain mechanisms, assessing 
the appropriateness of patients' behaviour in relation 
to their musculoskeletal problem, and changing these 
behaviours toward a more effective outcome, are the 
chief concerns. Behaviour includes a wide range of 
aspects such as general activities, pain related 
behaviour, neuromotor and joint function and self 
management. Physical dysfunctions can be 
considered behavioural since they are expressions of 
the clinical problem, even though they can also be 
part of the cause. Many behavioural expressions are 
conditioned responses which have been set up before 
or at the time the problem developed. In attempting to 
change those responses; the therapist can use 
conditioning and learning techniques. Emphasis can 
be either from the psychological or physical 
perspective, or a mixture of both. In considering 
central mechanisms, manual therapists inevitably 
become involved in psychological factors, but as 
physiotherapists, not psychologists. Even though the 
manual therapist does not delve into the whole 
psychology of the patient, cognitive and behavioural 
components specific to the patient's problem can be 
addressed. Cognitive..;behavioural strategies can be 
effective in improving pain, function and quality of 
life outcomes (Blake 1995, Jensen and Bodin 1998, 
Turner and Jensen 1993, Williams et a11993) and use 
of them in the physiotherapy context has been 
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presented in our professional literature (Harding and 
Williams 1995). 
Although SOme of the techniques mentioned below 
involve psychological [actors, treatment procedures 
may be performed in combination with manual 
techniques as part of an integrative psychophysical 
approach to treatment. 
Education on pain and its mechanisms A key part of 
management of pain is the restructuring of beliefs and 
attitudes about pain. Generally, the public lacks 
awareness of how the central nervous system 
produces pain and co-ordinates the healing process 
(for review see Martin 1997). Education about pain 
mechanisms and factors that influence them can be 
offered in the form of audiovisual presentations 
which can be as simple as using hand drawn diagrams 
on a whiteboard. Peripheral and central mechanisms 
can be easily drawn, but the crux is to illustrate the 
dynamism . of pain mechanisms and how the 
integrative action of the eNS is an essential aspect of 
pain and its treatment, taking into account the many 
factors involved. It is important to illustrate the point 
that injury and pain are not the same thing. Pain is 
mediated by many events which can be demonstrated 
to the patient after a thorough assessment and in a 
fashion tailored to that person~s needs. 
Abnormal illness behaviour and beli4s The concept 
of illness behaviour was first put forward by 
215 
Case Report 
Mechanic (1962) and developed further by Pilowsky 
(1969) and Pilowsky and Spence (1981), who devised 
the Illness BehaViour Questionnaire. In it are several 
key facets related to abnormal illness behaViour that 
are particularly relevant to manual therapy, namely 
disease conviction, somatic focus and 
hypochondriasis. These are different entities and care 
is needed when considering them clinically, where 
psychological evaluation may be necessary (Spence 
1998). Nevertheless, with disease conviction, if 
someone believes that a serious disease (or 
mechanical problem) is the cause of their pain, they 
may relentlessly pursue treatment until they believe 
the disorder is cured. Pain does not reflect the severity 
or seriousness of disease. So the patient seeks a cure 
for something that frequently does not exist, or at 
least does not relate closely to their pain. Thus 
inappropriate disease conviction (in the therapist or 
patient) may predispose to high consumption of 
health care and ineffective treatment, unless the 
problem is detected and treated. 
Somatic focus is characterised by heightened 
attention to body cues, for instance, proprioception. 
Increased focus on body sensations can be part of 
what makes the patient seek treatment for what are 
frequently normal events or at least normal afferent 
messages interpreted as painful. Since the belief is 
that the sensations indicate abnormality, disease 
conviction may interact with somatic focus to 
produce a pattern of abnormal illness behaviour. 
Physiotherapists frequently encounter these clinical 
problems and to treat them as purely somatic 
disorders may reinforce erroneous beliefs and 
perpetuate the problem. This would naturally 
maintain the physical problem as well. 
The above relates closely to Zusman'sexcellent paper 
on structure-oriented beliefs and their role in 
treatment of chronic low back pain (Zusman 1998). 
At times, manual therapists can inadvertently 
reinforce abnormal illness behaviour by being 
somatically focused in treatment. Nevertheless, the 
practitioner can gain an impression of whether 
inappropriate illness beliefs and behaviours exist in 
the person in pain, then direct treatment accordingly. 
Questioning the patient and observing sickness-
related behaviour then becomes an integral aspect of 
assessment and management. When disease 
conviction and somatic focus are eVident, education 
as outlined above can become a part of treatment 
where manual techniques can be given less emphasis 
or education can be integrated with manual therapy. 
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The balance between manual and cognitive-
behavioural approaches would be influenced by the 
needs of the individual and assessment findings. 
To resolve abnormal illness beliefs and somatic focus, 
the patient can be encouraged to think and behave 
differently in relation to their problem by the therapist 
reinforcing healthy beliefs about pain and its 
management. For more detail on this subject the 
reader is referred to Pilowsky (1994), Turk and 
Meichenbaum (1994) and Keefe and Lefebvre 
(1994). 
Pain aV(Jidance In cases of pain avoidance, the 
patient fears pain and avoids movements that provoke 
it. Avoidance can become extreme, such that the 
patient may never actually perform movements from 
which the physical problem would benefit and this 
mayimpact on disability (Waddell et al1993). Fear of 
the pain as such can occur but the notion that injury 
and pain are closely linked is also frequently a 
problem. When pain is experienced repeatedly, the 
corollary in the patient's mind is that a body structure 
has been rein jured. The individual then decides not to 
repeat the provoking movements. A cycle of 
deconditioning of musculoskeletal tissues is created. 
The problem is then maintained by fear and 
avoidance of pain. . 
Treatment of this problem can consist of education on 
pain mechanisms, as above, with an aim to 
demonstrate that hurt is not harm and that there are 
times when a certain amount of pain can be good 
because movement stimulates healing. Pain 
avoidance can be treated as a conditioned response by 
monitoring the patient's fear, protective muscular 
responses and pain during relevant manoeuvres (eg 
stretches or mobilisations) and helping the patient to 
gain control over them. This is effectively a process 
of desensitisation or stimulus reinterpretation. 
Thereby, a behavioural approach can be integrated 
with manual therapy techniques. It is also useful to 
explain what is not wrong with the patient. This helps 
allay fears and refutes the belief that the problem is 
serious. Instruction on what the treatment will be and 
the likely outcome are also important. 
Self-efficacy, locuso[c(Jntrol and coping strategies 
Self-efficacy considers whether individuals have 
control over what is happening to, and within, 
themselves. Ideally the locus of control is perceived 
to be inside the individual who possesses the 
resources to deal constructively with the problem. 
Conversely, an external locus of control is when the 
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person perceives the controlling element to be outside 
the self and the individual does not possess the 
necessary coping resources to achieve a successful 
outcome. Pain and disability beyond what would be 
expected for the injury have been correlated with 
reduced self-efficacy (Council et al 1988). These 
people frequently have high expectations of their 
treating practitioner and believe that passive 
treatment should "fix the problem", such that they are 
not sufficiently proactive in their own improvement. 
Dependency on health practitioners and numerous 
changing of therapists, with the belief that a cure is 
out there somewhere, is frequently related to reduced 
self-efficacy. Treatment of this problem is designed to 
improve coping strategies so that the patient can gain 
better control over pain and its triggers. Advice on 
positions and movements for the reduction of pain, 
education on balancing rest with exercise, timing and 
pacing of exercises, increasing tolerance of 
movement and provision of self treatment strategies 
(eg stretches, strengthening exercises, mobilisations) 
can be useful. Another technique is to not treat the 
patient very frequently. This allows sufficient time 
between appointments for the patient to put into 
practice self-efficacy techniques and to learn that 
control over the pain can be gained. It also gives a 
clear message that the pain is not an indication of 
something serious, whereas seeing the patient very 
frequently can reduce self-.efficacy and reinforce 
abnormal illness behaviour. An important aspect of 
self-efficacy is to encourage patients to own their 
pain, as this has been shown to be of prognostic value 
(McCracken 1998). Flexibility in coping with pain is 
also a healthy attribute (Haythornthwaiteet al 1998) 
so the individual can respond to its instantaneous 
needs. Lack of self-efficacy can be addressed 
deliberately once, on asssessment, it is established 
that is a component of the problem. Improving self-
efficacy can improve functional outcomes (Dolce et 
al 1986). 
Treatment of conditioned responses Conditioned 
responses are responses that become more effective 
with repetition or when they are preceded by a 
stimulus whichsensitises them. They are the stepping 
stone for learning and involve increased synaptic 
sensitivity because the relevant synapses retain some 
of the information needed to perform their task and 
are more easily activated with subsequence inputs. 
For instance, the flexor withdrawal reflex becomes 
more active with prior or repeated nociceptive input 
(Woolf and Wall 1986). In this case, the spinal cord 
synaptic pathways have become conditioned, or more 
sensitive,and respond more readily, such that 
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responses to the threat of tissue damage are learned 
with repeated exposure. Conditioning occurs at many 
levels in the central nervous system and is common to 
all learning, be it cognitive, psychological, motor 
control or the perception of pain. Through central 
motor control, conditioned responses can present as 
intricate physical dysfunctions which can be treated 
with both cognitive and manual approaches. 
When a manual technique or normal body movement 
is performed either by the patient or therapist, a 
complex and intricate series of conditioned responses 
occurs across the whole psychophysical spectrum. 
Pain and fear, along with muscle and autonomic 
changes, are just a few kinds of response. 
Nevertheless, the patient can be taught to change 
them. For instance, if a particular movement evokes 
pain and muscle spasm, the individual can gain 
control over them by deliberately relaxing (or 
contracting) the relevant muscles So that a greater 
range or more appropriate movement occurs. Even 
though muscular responses to pain are linked to spinal 
cord reflexes, such as the knee jerk, they can be 
modified with cognitive functions (Starn etal 1989), 
which in tum can be learned with practice. Control of 
quality of movement can be part of the learning 
process. More than that, overcoming fear can also be 
learned where the demeanour of the therapist, as a 
tool to influence the patient's response to movement, 
is a focal point of the exercise. Manual techniques can 
be progressed from small movements into greater 
ranges as the patient gains more control over their 
responses. These techniques can be applied to any 
appropriate physical dysfunction, should be adapted 
to the patient's specific needs and integrated into 
daily activities. In addition, different ways of moving 
can be adopted by the patient where the primary goal 
is self control. This type of treatment relates to other 
aspects of central pain mechanisms, such as pain 
avoidance and self-efficacy, and is a good example of 
the integration of both central . and peripheral 
techniques where, through changing central function, 
peripheral nociceptioncan be reduced as well as the 
experience of pain being modified at the cerebral 
level. . 
Case study - treatment of 
recalcitrant whiplash 
Clinic.al features A 25-year-old woman sought 
treatment for her neck and head symptoms. She 
described them as a "hurting" feeling in the upper 
cervical region, an unstable feeling in the lower neck 
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Environment 
laCk of control over paIn and dyefunc!lon 
Figure 1. Factors contributing to pain and disability in the 
Case presented. 
and tightness in both trapezius muscles; the whole 
neck was generally tender and there was a pressing 
headache in the frontal region. The symptoms were 
intermittent and were aggravated by sitting for more 
than 30 minutes,especiallywhilst working at a 
computer, ironing, scapular depression movements 
and rotation of her neck to both sides. They were 
eased by heat, resting in supine, Voltaren and 
Panadeine Forte. The symptoms were present almost 
constantly and were severe enough for her to take the 
Panadeine twice per day. She usually experienced a 
headache and neck stiffness on waking in the morning 
and the neck pains were worse toward the end of the 
day. Her symptoms also worsened when sh.e became 
stressed by increased job pressure, particularly with 
much work to do in a short time. She worked as a 
bank officer. 
Five months prior to the initial consultation, the 
patient was involved in a motor vehicle accident in 
which her vehicle was struck from behind. She 
experienced a double impact as her vehicle also 
struck the car in front. Her neck symptoms came 
approximately a day after the accident and had been 
present ever since. For the previous four months, she 
had received treatment from a physiotherapist who 
told her that she had cervical instability. Treatment 
had been given up to three times a week. It consisted 
of ultrasound, interferential, trapezius stretches, home 
exercises for range of motion in bilateral rotation and 
strengthening exercises for the posterior neck 
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THERAPIST 
ntegrated conditioning. 
with specific m$llual 
techniques 
Offer coping strategies 
Correct IOness beliefs 
Reduce fear 
Recommence sport 
Figure 2. Analysis of aspects pertinent to treatment in the 
case history. The therapist alters input as a means of 
changing the patient's function, particularly in relation to 
self regulation and self treatment. The application of manual 
techniques is highly relevant and must be specific to the 
patient's disorder because they influence the individual's 
co-ordination and mobilisation of the healing response. 
muscles by resisting neck extension whilst pushing 
the head onto the pillow in supine. The patient had 
stopped playing squash for two reasons: it hurt, and 
she believed that the problem was progressive, 
peftilanent and sufficiently serious that sport would 
cause further damage. Clearly she believed that the 
damage in her neck warranted a degree of permanent 
disability. Her pain had improved slightly since 
beginning treatment but had made no further 
subjective progress in the two months prior to initial 
consultation. When asked what she did to cope with 
her pain, she said she took medication and rested. 
Sometimes she would take the afternoon off work if 
the pain became severe. She did not realise that 
certain exercises could be performed specifically for 
pain relief. Plain film radiographs taken eight weeks 
after the accident showed no abnormality -
specifically, there was no instability on flexion and 
extension views. 
On physical examination, all ranges of neck 
movement were normal except that there was pain at 
the very end range of active movements. The base 
upper limb tension test (Butler 1991) was abnormal in 
that it reproduced her neck pain with the elbow 
extension component at the end range of the test. The 
patient's neck pain could also be reproduced with 
central postero-anterior vertebral pressures (Maitland 
1986) over C2, C3 and C4 and there was some 
abnormal resistance and reduced mobility of these 
movements. The short neck flexors were weak. 
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Manual stability tests in both frontal and sagittal 
planes w~re normal. 
Analysis of clinical features and creation of a 
treatment plan Both physical and psychological 
factors were contributing to the patient's pain and 
disability. In relation to the physical features, no 
current evidence of cervical instability existed. 
Instead, slight reduction of movement at C2-C4 was 
present. Muscle contraction seemed to be the basis for 
the resistance during the postero-anterior vertebral 
pressures because the resistance reduced and a greater 
amplitude of movement was permitted when the 
patient was asked to relax the muscles over the 
relevant joints. The pain decreased as well. Up to this 
point, the patient had unwittingly shown that she 
possessed the ability to control her own physical 
dysfunction but had not been applying it. Practising 
relaxation of her neck muscles in the presence of pain 
might therefore be a useful technique to employ with 
the aim of changing her conditioned responses to 
pain, namely excessive muscle contraction. 
In relation to the psychological factors, the patient 
had inappropriate disease conviction, because she 
believed that something serious was wrong and that it 
warranted disability. Fear and avoidance were also 
present because she had reduced her activity due to 
the assumption that the problem would worsen if she 
participated in her usual sporting activities. Clearly 
erroneous beliefs were a major cause of her pain and 
disability. Part of treatment would be to discuss the 
nature of pain and injury, with the specific aim of 
reassuring her that the problem would not cause her 
long term disability or be progressive or made worse 
by exercise. There was also reduced self-efficacy 
because she did not know how to control her pain, 
other than to rest and take Panadeine. These are 
passive treatments and would not help her gain 
control over the problem. Therefore, a key aspect in 
treatment was to offer some .coping strategies so that 
she could learn to relieve the pain at the time of its 
development and to prevent its return. (Figure I). 
Treatment Treatment consisted of explaining that, 
even though there may have been an element of 
cerVical instability soon after the accident, it seemed 
that the neck joints were now stable. With connective 
tissue healing, it was lik~ly that the "neck ligaments 
had firmed up again". Reassurance that returning to 
squash (provided it waS done gradually) would 
actually help the strength and fitness of her neck and 
probably improve her pain, was given. Also sport 
might reduce her neck pain because exercise 
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stimulates endogenous analgesia (lanaI etal 1988, 
Sternberg et al 1998). Gentle neck rotation exercises 
in supine, as in the previous treatment regime, were 
reissued but with the instruction that they should be 
used to relieve pain at the time of its occurrence, 
particularly at home where it is convenient to 
exercise. The differenc~ between these rotation 
exercises and those given by the pr~vioustherapist 
was that they were to be performed as a gentle wide 
amplitude movement to decrease the pain, rather than 
stretch the joints. Also,the timing of them was 
different, being performed when she experienced pain 
rather rather than at a set time each day. Short neck 
flexor exercises were also given and monitored 
closely to make sure that her ability to perform them 
improved. 
In addition to cognitive techniques being applied, 
there was still justification for performing manual 
therapy techniques on the neck. As mentioned, during 
postero-anterior vertebral pressures, mild. muscle 
spasm and pain could be elicited. However, as also 
mentioned, once the patient was made aware of the 
muscle spasm and how to relax the muscles, she 
found that she could turn the pain and spasm off 
whenever she wanted. Subsequently, we practised 
evoking pain with passive accessory movements with 
her simultaneously stopping it by relaxing her 
muscles. Progressive desensitisation was achieved in 
two phases. First, the pressure of the postero-anterior 
pressures was increased as she gained better control 
over the pain and spasm. Second, the same 
mobilisations were performed further into rotation 
(the main provoking movement) and then in sitting to 
the first onset of pain, where she performed localised 
muscle relaxation and mentally imaging the pain as 
gone. This is treatment of the conditioned responses 
where the patient could use her brain to control the 
physical dysfunction. She was also taught to relax her 
neck and adjust her neck position in such a way as to 
relieve the pain whilst she sat in front of the computer 
(Figure 2). 
Response to treatment The patient was treated twice 
in the first week and once per week for approximately 
two months. She gained a steady reduction in her pain 
throughout the course of treatment. At the end of the 
two months, she still experienced occasional 
headaches and neck stiffness but they Were never 
severe enough for her to take time off work because 
she could control them. Her consumption of 
analgesics had ceased. She was playing squash twice 
a week and did not experience any symptoms due to 
the squash. At discharge, the patient described feeling 
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Table 1. Key points in the treatment of pain. 
- Treatment of central factors can be performed even 
when the problem is nociceptive. 
• Educate about pain and its causes. 
- Encourage desirable illness beli.efs. 
• Reduce fear. 
• Offer coping and self treatment strategies (physical 
and cognitive). 
-Gain control over conditioned responses through self 
regulation and manual therapy. . 
• Integrate the physical and psychological. 
98 per· cent improved and was satisfied with 
managing the problem herself. She was working to 
her full·capacity (see Table 1 for key points in 
treatment). 
Conclusion 
In the case presented, an isolated manual therapy 
approach was relatively unsuccessful. However, all 
the observed outcome parameters improved when an 
integrated approach was used. It is crucial to 
understand that a psychological component to pain 
does not mean mental illness. Psychological aspects 
contribute to all pain and it can be that the patient 
only needs a few simple pointers on how to rethink 
the problem. Changing psychophysiological function 
actually affects the central processes that cause pain 
and physical problems, and manual therapists can use 
integrated psychophysical techniques to change them. 
In the tradition of manual therapy, the techniques 
employed in this approach can still be as intricate as 
necessary and should be tailored to the structures in 
question and the individuaL 
An aim of this paper was to present new ways of 
treating pain in conjunction with manual therapy. The 
emphasis has been on central pain mechanisms 
because, generally, manual therapy has focused on the 
tissues at fault and should branch out by treating more 
causative mechanisms than it currently does. In 
embracing central mechanisms, new methods can be 
used to treat not just physical problems but also 
mechanisms that control them. 
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It was necessary to include basic information on the 
central nervous system in relation to pain which 
naturally involves the synapse, conditioning, memory 
and learning. This inevitably means that the manual 
therapist must acknowledge the dynamism and 
individuality of pain and become a teacher and 
educator as a necessary part of treatment. Patient 
independence and therapeutic efficacy are the 
ultimate aims. 
Clearly, pain and injury are not the same thing, 
largely due to central mechanisms. This raises a focal 
issue, which is how physiotherapists ought to deal 
with the person in pain. In fact manual therapy has 
always influenced central mechanisms, but mostly 
inadvertently and not always beneficially. Manual 
therapy should continue to treat musculoskeletal 
disorders within a tissue based paradigm but it should 
also integrate other factors and expand its 
professional boundaries both clinically and in 
education at undergraduate and postgraduate levels. 
Whatever follows, to include central mechanisms 
means taking on the pain paradigm which is 
becoming increasingly recognised internationally. An 
aim in manual therapy should be to unify its approach 
in a co-ordinated and scientific fashion which 
addresses the issues faced by the person in pain, 
particularly in this age of evidence-based medicine. 
This does not reduce the importance of specific 
mechanical diagnosis and treatment, nor does it mean 
that a central pain approach should necessarily 
dominate clinical practice. When appropriate, specific 
mechanical therapy should be applied, however, it is 
possible to do this by marrying and balancing the 
treatment of central and peripheral pain mechanisms 
in a fashion appropriate to the individual. 
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